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At the outset of naw difficult tasks, posed by the Five-Vear Plan be-
ginning in 1956, the chemical industry must solve a very ‘important prob-
lem: it must clarify the question of production capacity. Regulation of v
this problem, so far quite neglected, should aim first at -lintl;nlng ‘E:;» a
use of the full production capacity of plants already existing.

As it is known, the entire political and economic activity of Poland
aims to fulfill the ever-growing material and cultural needs of the popu-
lace, The fulfiliment of this task is made possible by the quantitative
and qualitative growth of the productive force {n industry, agriculture,
and other branches of the national economy, by investments, and better,
fuller utilization of the production capacity of existing capital assets.

Not concerning itself properly with the problem of the !pllAutiltx--
tion of production capacity, the chemical industry will be unable to par-
ticipate fully in fulfilling this basic tagk -- the mein aim of a socialist
state, :

To understand the meaning and importance of the fullest possible
utilization of production capscity we should take a closer look at it
and got acquainted with the basic ideas in that field. This will enable
us to comprehend the necessity of the proper and correct computation of
production ability and then the utilization of reserves, which at present
are often unknown and undiscovered.

To begin with it should be described how theé problem of the fullest
possible utilization of production capacity is handled in the capitalist
and socialist countries,

In capitalist countries the permanent fullest utilization of produc~-
tion capacity, embracing the country's entire economy, is not possibdle.
This is due to naturnl conditions, resulting from the social structure
of these countries. Among the most prominent of these conditiona is the
private ownership of producer goods. The owners of producer goods try
to obtain maximum profits, that results in an unplanned economy of the
country, an economy based on spontaneity. This causes such phenomena
a8 business booms, recessions, overproduction, and unemployment. This
is followed by ineffective utilization of production capacity end even
waste. In capitalist countries the fullest utilization of production capa-:
city i{s also hampered by the attitude 6f the workers toward work and
equipment. The worker realizes that the producer goods, being the pro-
perty of a capitalist, also serve as a means of exploiting the worker,
and thet an increase in labor productivity and the resulting increase
in the utilization of production capacity will soon place him in the
ranks of the unemployed.

In socialist countries the problam of utilizing production capacity
has an entirely different aspect. The planned character of a socialist
economy dictates not only the need but the necessity of the fullest possi-
ble uttlication of production cepacity, The attitude of the workers to-
ward work and producer goods is expressed by a personal interest in ths
adaption of new technique and a constant improvement in utilization of
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produciion capacity. This intereat is explained hy the fact that the new
technique releases the worker from difficult or haraful jobs; the worker
realizes that despite the bLetter utilization of production capacity he is .
not in danger of becoming unemployed. Quite. the contrary: a fuller utili-
zation of production capacity allows for additional production, and by the
same token, & better and fuller fulfillment of the material and cultural

neads of the worker. .

But are the possibilities for the full utilizaticn o!'production
capacity in Poland properly reflected in practice? To this question
we must anawer in the negative. These possibilities are not utilized and
the coaprehension of the necessity of their utilization did not yet reach
many responsible  directors of industry and the other branches of the na-

tional economy.

As & renult, although production plsns are being fulfilled, many enter-
prises does not fully utilize its production capacity, thus creating in al-
most every plant hidden and often large production reserves. In many plants,
including those of the chemical industry, production capacity is determined
on the basis of existing bottlenecks, the established norms of equipment
product1v1§9“are too low, modern technological means and improved work

methods are not utilized,

Under such circumstances the actual amount of existing production
capacity remains undetermined, and new tasks assigned to different plants
cause demands folr new construction investments,

The party and the government stressed many times that the planned
investeents of different industries did not always consider the possibility
ol incressing productior in existing plants. Now the party and the govern-
ment categorically order that no new investments be made wherever production
can be increased through a better utilization of existing production cepacity.
Such a point of view is fully juastified if one realizes that the phenomenon k!
of the nonutilization of production capacity is very harmful to the national R
economy. It is harmful mainly for 2 reasons: first because it deprives the
national economy of a significant amount of production which can be achieved
without any new Jdnvestments, ‘and second because it leads to premature and
often unnecessary investments in that particular phase of indusiry develop-
ment, thus cauaxgt improper -utilization of a part of national income, which
consequently has a negative influence con the pace of the realization of the

basic law of socialism,

The fight for the full utilization of production capacity is not an
easy one and requires a constant effort as well as good organizaticn. The
basis for undertaking it must be the regulation of the methodological prob-
lems, concerning the evaluation, enumerat.ion, and utilization of existing
production capacities. In this article we shall concern ourselves with theo
principles or. which organization of work leading to the fullest utilization
of production capacity should be based. In the second part of this article.
we shall discuss the work undertaken so far in this direction by the chem-
ical industry. and especially the instruction issued by the chemical in-
dustry, which rogulates and defines precisely the wuys and methods of cal-
culating the production capacity.

First of all let us examine the definition of production capacity.
We should bear in mind at this point that we rust differentiate between
the production capacity as such and the basis for its gvaluation, espaci-
ally the anorm for the productivity of equipment. It is accepted thet pro-
duction capacity is oxpressed by the amount of the production of a speci-
fic plant, unit, or installation during » unit of time, &nd we are concerned
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only with the maxizmum amount of production which can be achieved, In other
words, production capacity is a technological-economical indicator, ex-
pressed in number of products, semifinished products, processed raw ma-
terials, cr the scope of production work maxiaally possible to achieve
during s given unit of time., In the chemical industry the production
capacity is to be understood as the maximum production achieved by s

given production unit during one year,

The fact that by production capacity we understand the amount of
production achieved during one year and not during some other unit of
time (one hour for instance) is important since it enshles us to differ-
entiate exactly between production capacity as such and equipment pro-
ductivity, which i8 merely one of the factors serving to calculate the

production capacity,.

However the above definition of production capacity in the chemical
industry does not cover the problem completely because the achievement
of the greatest possible amount ¢f production actually depends on sev-
eral technological and economic factors,

To understand the nature-of production capacity and the basis for
calculating it, an exact description of these factors and establishing
to what extent each of them i{influences the achlevement of the fullest
possible amount of production is of extreme importance.

The number of factors which influence the size of production capacity
is comparatively large. However 4 basic factors of primery importance
should be gingled out. They are:

(1) the technological norm of productivity of a machinery unit
(equipment) per unit of time;

'(2) amount of working hours of a given imstallation during one
year; - . :

(3) the kind of installation or a group of installations which
are accepted as the basis in calculating the production cangcity;'c

(4) the number of machines (or installations) which is considered
in calculating the production capacity.

The other important factors to be considered while calculating the
production cspacity, and which we shall 1ist as factors of secondary.ii-
portance, are: leading consumption indicators of raw materials, supplies
and energy of 8ll kinds, proper work organizsation, advanced technology,
optimum assortment of production, required quality of production,

As far as the factors of prirary importance are concerned, the
technological norm of productivity of en equipment unit per unit of
time 18 of decisive significance, This significance is dus to the fact
that thanks to the development of socialist work competition and the.
introduction of new advanced work methods, the technological norm for
the productivity of an squipment unit per unit of time increases con-
tinuously. The proper determination of the upper 1limit of the equipment
productivity norm 18 decisive in calculating the production capacity.

Only the mobilization norms can be conaidered as the basis for cal-
culating the production capacity, i.e,, such norms which are based on
suparior technological processes with a simultaneous maintenance of the
high qualtity of production, The experience 0f the leading shockworkers
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should form the basis for detersining the mobilizing and correct norms of STAT
equiprert productivity.

COncrétoly then it can be stated that the highest technological norms
of squipment productivity per unit of time, achieved by the leadipg shock-
workers in separate leading installation units of a given branch of the
chemical industry, should be taken as the basis for calculating the pro-
duction capacity of industrial plants,

The following example will expiain the above statement: as an equip-
moent productivity norm let us take the productivity of pyrites combustion
per sq m of the pyrites oven shelve during a 24 hour period. Let us as-
sume that during the lnst quarter the result achieved in the entire indus-
try averaged 200 kg/l /24 hours, Let us further assume that the highest
productivity nora, achieved by the best shock-workers in leading plants
under ideal production conditions reaches 230 kg/l2/24 hours, This last
noirm then -~ 250 kg/n2/24 hours -~ must be taken as the basis for calcu-
lating the production capacity of the oven division {(consisting of ovens
of the same type) for the entire sulphuric scid industry.

This high productivity norm, i.,e.,, the full production capacity at
that moment, can be achieved by the oven division workers of all plants
provided that these plants create similar working conditions as in the
leuding plapnts and that all the workers adapt the work methods of the
best shock-workers who achieved the 230 kg/nz/24 hours result,

As a rule, achievement of such hlgh'productivity norms occurs
gradually, through the establishment of moderatively progressing pro-
ductivity norms, which should be set midway between the average arith-
metical indicators (200 in our example) and the indicators achieved by
the best shock-workers (250 in our example). Thus the nodgrat!vely
progressing norm in our example should be set at 225 kg/m*“/24 hours, Such
a nora should be established for the next planning phase and it should
bocome the basis for preparing periodic production pians, It is clear
that tho intrcduction of che moderatively progressing norms should be
preceded by planning such technological-organizationel tasks that their
fulfillmant withio the set time-limit will create conditions necessary
to achieve this norm,

As 3 result of & continuous improvement of working conditions and
the adaptation of advanced work methods by all the workers of a given
unit, there {8 in the final phase & possibility of not only reaching
but even exceeding the production capacity determined on the basis of
an nctual acliievement 0f the best shock-workers at a given period (250
kg/m 2/24 hours in cur example), Of course if proper methodology is used
in calculating the production capacity, reaching and exceeding the ’
determined production capacity is not easy and reqiires an improvement
of several technological-economical factors as well &3 the introduction
of new and very productive work methods,

The number of working hours of a production plant during one year
1s the second successive busic factor which influencos the increase of
production capacity.

The following work perioas are most widely used in the chenical :
industry: ’

(a) & 3-ghift continuous period throughout the entire year, i.e,,
8,760 work-hours;
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(b) a 3-shift continuous period throughout the entire year, with the
exception of holidays and dsys off, i.,e., 7,320 work~hours;

(c) s 2-shift movement throughout the entire year, with the exception
of holideays and days off, i.e., 4,880 wvork-hours,

Comparing the work-~time scope of these 3 variants we can see that much
production capacity 1is not utilized due to a reduced number of work-hours.
Skould a plant working according to the second variant be switched to the
first, its production capacity would increase by some 15%;: as a result of
a similar switch from the third variant it would iancrease by some l00%.
Thus it is clear how the national economy could receive much additiomnal
production without any new investments,

Considering that in. the chemical industry several plants successfully

employ the continuous work system, it is proper and necessary to calculate

. the production capacity on the basis of ‘the full calendar period, i.e.,
8,760 hours (both for plants working on s full-tiwe and part—-time basis).
Considering further that the overhauling periods sre sysmtematically being
shortened and in some cases do not occur more often than once in several
years, in calculating the production capaclty the overhauling periods
should not be deducted from the original 8,760 hours, Deduction of this.
amount of time would necessitate an snnual correction of the production
capacity, Therefore the overhaulirg periods should be considered not in
the production capacity but in the plans for utilization of that capacity.
Concretely, then, it can be stated that to calculate the production capac-
ity of plants working on full~ and part-time basis, the full calendar
period (i.e., 8,760 hours) should be considered, without deducting any
periods of equipment overhaul Trom that amount of time,

Up to now in determining the producticn capacity the so-called method’
of equating the production with production bottlenecks was often used, i.e.,
it was thought that the production capacity of a given plant should be N
determined on the basis of inatallations which created bottlenecks in pro-
duction. To prevent such harmful phenomena it isa necessary to determine
what kind of equipment or oquipment group of a given production kombinat
should be considered as the basis for calculating the production capacity.
This will exclude cother segments eof the production kombinat as factors
in cslculating the production capacity of a given plant, and, provided
that some of them will not become production bottlenecks, will not de-
crease the reproduction capacity of that plant. Apart from determining
the production capacity on the basis of the key equipment complex, it is
necessary to determine the organizational-technological tasks, fulfill-
ment of which within the specified time limits will assure the removal
of exposed production bottlenecks. It is quite clear that both the effort
to remove the production bottleneck and to determine the basic equipment
or & basic complex of equipment, according to which the production capacity
is to be calculated, must be preceded by a thorough economic analysis.

Let us assume for example that we shall calculate the production
capacity of a sulfuric acid plant, working with the tower system, on the
basis of the oven division.

We assume the pruduction capacity of the ovens to be 100, and that
in comparison with it the production capacity of other equipment is as
follows: raw material loading equipment -- 130, oven ventilators -- 97,
wasty removal equipment -- 90, electrofilters =- 125, coclers -- 94,
pumps -~ 396, towers -- 99,
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Assuming on the basis of sn analysis that has been conducted that we
shall calculate the production capacity accordirg to thuy oven divigion,
we aloc accept that all equipment with a production cepacity luwer than
100 13 a bottleneck, Apparently the waste removal equipment is the worst
bottleneck. Should we use the bottleneck equatiop method and should we
calculate the production capacity of the entire plant on the baais of
the production capacity of the waste removal equipment, then this asuxili-
ary operstion would lower by 10% the production capacity of the entire
plant, Such procedure would obviously be wrong, It would also bs wrong
to tzke, for instance, the production capacity of the raw materials 1lcad-
ing equipment as the basis for calculsting the production capscity of the
plant, Should this te done, again an auxiliary opsration would cause ths
production capacity to be determined on an unreal level., Tc achieve such
production cspacity all the plant's basic installations would have to
be enlarged and remodeled, and that, economy wise, would be unjustified.

The above indicates that prior to calculating the production capscity
it is necessary to choose correctly a basic esquipmsent complex of a given
production kombinat, according to which the production capacity shall be
deternined. This i1s especially difficult to do when there are seversl
kinds of installations, 211 playing iaportaut roles in the production
process and whose importance weighs heavily on "the capital assets of
the production kombinat. As we stated before, the choice must be decided
by & thorough econozic analysis which will indicate the group that should
be considered as a basic one und where the removal of production bottie-
necks will be feasible under copditions that are mos*t justified oconony-
wise for the given plant,

In conclusion it should be stated that the production capacity of
@ plant shcould be calculated on the basis of the key equipment complex
(a basic part of equipment) of a given production kombinat with a
simultaneocus outline of concrete tasks aiming at the removal of produc-~
tion bottlanecks in the remaining segments of equipment, These tasks
should be fulfilled within the plapned time limits; afterwards the
entire production kombinat should achieve the planned production capacity.

it can be observed in several plants that quite often soms installa-~-
ticans are not considered in calculating the production capacity. For
instance this appiies ‘o machinery which is freely defined ss a reserve,
or to installations which are not functioning or are dismounted pending
repairs and overhauls, This leads to the fact that in calculating the
production capacity these installations are excluded from the production

[ ]
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turnover; this results in freezing seizable state assetn. To prevent auch

undesirable phenomena, it must be definad what installations and how many
of them can ba considered reserve equipment. Thip must be done for each
branch of chemical production, wherever nacessary.

These exartly defined tnstallations are not to be considered in cal-
culating the production capacity. All remairing completu installiatioms
however, which figure in the inventory of the enterprise and which ware
installed in production units, should be include de;cafculating the pro-

duction capacity,

Therefore regarding the fourth basic factor, 'hich influpnces the
production capacity, we csn state that in determrugékﬁt ed e
all complete, :installed machinery, figuring iuv the inventory of &n eanter-—
prise, should be inciuded in the basis for the calculations, regardless
of whether they aru functioning or not, and regardless of whether at that
moment they are dismounted and are being repaired or overhauled,
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As firat among the factors which we consider secosndary and which 1nflu§TAT

ence production capacity we mentioned the leading consumption indicators
for materials, electric ensrgy, steam, etc, per unit of production, In
determining the pruduction capacity only the lesding consumptiofl horms
should be considered, i.e., norms achieved by the prcduction innovators
in the leading plants of a given branch of the industry. Application and
acceptance of overu.zed norms as a basis for calculating the production
capacity and thus creating "reserves” in the cost of production plsns,
is harmful to the interests of the enterprise and to the interests of
the state as a whole, because it results in unnecessary losses and raises
the production costs, and in many instances causes only partial utiliza-
tion of production capacity.

Another techrological-economical factor very important in calculating
the prcduction capacity is organization of work.

In calculating the production capacity, only the best organizational
forms and the leading work mathods of production innovators must be con-
sidered., The proper organization of work influences the effectiveness and
size of practically all remaining technological-economical factors. It is
impossible to reach high technologicul-econcaical indicators in the
utilization of equipment, raw materials, supplies, fuel, energy and other
material supplies of production without application of superior work or-
ganization,

The effectiveness of equipment utilization a)so depends on the tech-
nology used. It is forbidden to base calculations of production capacity
on defective or obsolete technology. The production capacity should be
calculated on the dasis of tan most advanced technology possible with the
equipment of a given plant, The application of the most superior technologi-

cal processes results in lowering the consumption norms per unit of .pro- -
duction in addition to a fuller utilization of equipment and an increase
in production, which follows. ) '

As other important factors influencing the production capacity the
assortment of production and the quality of production must be.mentioned.
To calculate the production capacity, instead ot the accidental assort-
ment of production, only the optimum assortment should be considered, This
indicates that the production capacity is to be determined not in relation
to the planned assortmont for a givea year, which might prove to be not o
the optimum assortment at all, but in relation to the optimum assortment, »

As regards the qualjity of production, the tasis for calculating the
production capacity should be formed by such quality as has been deterained
»v.the quality norms for the given product., A lower quality of production
may cause only a partial achievement of the planned degree of production . <
capacity utilization, not to mention several other aegative results. Thus,
for instance, should an artificilal fertilizer plant produce fertilizers
with & lower fertilizing content than planned by the gquality norm, ia
spite of tks fulfillment of production plans agriculture would not receive
the large amount of fertilizing substance which the product on the market
should contain., This missing amount will equal the production capacity lost
and will be caused by the substandard quality of the product.

Considering the above remarks, what should be remembered?
It seems that the following must be borne in mind:

(1) Production capacity is not permanently stable. It changes with
improvement of work methods and production techmique., But considerirng the
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basis used in calculating production capacity as indicated above, it can be
stabilized, At this moment production capacity does not differ basically
from the annual production plan and is easily surpassed 83 a result of even
an unsignificant overfulfillment of the production plan.

(2) The production capacity indicates the greatest production possible
under the most favorable conditions, The production capacity ahould be
identical for installations and plants of the same type, regardless of
thetr location and condition,

~ {3) The actual conditions prevailing in a given plant or a production
kombinat are not considered in calculating the production capacity, But they
are considered in planning the amount of produotion capacity utilized, on
which the production plan is based. In other words, it can be said that the
production capacity indicates how much can be produced by a given installa-
tion under the most favorable conditions, while the production plan indi-
cates how much a given installation should produce under sctually existing
conditions., When the problem is treated thus it becomes quite apparent
that the production capacity shows & way to master the techrology in a
perspective, The degree of production capacity planned for utilization,
and consequently the production plan, indicates the fullest feasible
utilization of the prodgffition capacity during s given planned pariod. The
degree of production capacity utiliszed, while defining the actual pro-
duction ability, does not.only constitute the base tor determining the
production plans for s given planned poriod;ﬁhnt 2lao becomes a base for
drawing up an organizational-technological tasks plan, aiming to master
the production capacity either partially or completsly during a given
period. - £

(4) The difference between the actusl production capacity and the
degree it is utilired forms a production reserve, and the ratio of the de-
gree of production capacity utilized to the amount of productian capacity
is known as the coefficient of production capacity utili:ltion. This co- %
efficient is expressed as a percentage, ) ’

'1 (5) Established production capacities should be revised occasionally,
s M., every year, Due to the constant progress of technology and the almost
daily achievements of rationalizors and shock-workers, this must be done
to avoid a situation in which a plant would produce more than its pro—
duction capacity would ailow., Such a phenomenon proves that the previously
determined production capucity is now obsolete and does not correspond %o

the actual situation in the plant. '

* 1f the method of evaluating and calculating production capacity is
based on the foundations discussed above, it will be possible to avoid
errors, committad up to now in calculating production capacity, and it
will undoubtedly help to disclose the true extent of the hidden produc-

tion reserves,

Any work that will be undertaken to achieve this great task will
strengthen the position of the chemical industry as the gecond major indus-
try of the Polish Peoples Republic and will contribute to its increased
participation in the nationwide socialistic Polish economy, Such under-
takings were already initiated by the chemical industry; they shall be
discussed in the second part of: this article,

*« % @
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